operation over a year ago. Careful follow-up radiological studies, including myelography, are also being carried out and further reports will be given when the series is larger and a longer period of observation has been possible. The clinical results are better than those obtained in 53 patients with cervical myelopathy who were treated by decompressive laminectomy (Harris 1960) . One of the 26 patients had cervical spondylosis with involvement of the left C.5 and C.6 nerve roots. This. patient was operated on quite recently. A further patient had sustained a fracture-dislocation at the C.5/6 level as a result of a hyperextension neck injury. There was a massive dorsal protrusion of the C.5/6 intervertebral disc with tearing of the dura mater, and compression of the spinal cord. At operation a large collection of cerebrospinal fluid was found under the longus cervicis muscles and when these were separated a tear was found in the anterior common ligament opposite the C.5/6 intervertebral disc. Cerebrospinal fluid spurted out through this opening. The disc was found to be completely disorganized and it was possible to excise it completely including a sequestrated portion which was impinging on the anterior aspect of the theca and spinal cord. The dura and arachnoid were torn. The patient is making a remarkable improvement after a severe tetraparesis, and he has been discharged home, ambulant, using one stick, and with complete bladder recovery four and a half months after operation.
In 3 of the early cases a partial temporary Horner's syndrome appeared as a post-operative complication. There have been no other complications.
Summary
The anterior approach can be recommended for the excision of cervical discs for cervical myelopathy and for certain other conditions where there is anterior compression of the spinal cord. The early results are superior to those obtained by a posterior (laminectomy) operation, but the longterm results, clinical and radiological, are not yet known.
See-saw Nystagmus by Peter H Schurr FRcs (Guy's Hospital, London)
The condition of see-saw nystagmus was first described by Maddox (1914) at a combined meeting of the Sections of Neurology, Ophthalmology and Otology. Since then, only 6 cases have been described. It is therefore appropriate to report 2 more cases.
Where the information has been adequate, the nature of the nystagmus has always conformed exactly to the description given by Maddox (1914) , which is as follows: 'The appearance of the eyes when viewed from a distance exactly resembled a see-saw, one always rising as the other was falling. On closer inspection the rising of the right eye and the falling of the left was seen to be accompanied by conjugate parallel torsion to the left; the falling of the right and rising of the left by conjugate parallel torsion to the right.' He went on to say that the rise and fall was about 1 mm in extent and that the oscillations were undulatory (Fig 1) .
Case 1 S M, female aged 13 This girl had shown recognizable features of hypopituitarism from the age of 7 years. Her height was 3 ft 11 in. (120 cm) and her bone age 7-9 years. She was referred to me by Dr Philip Evans with a six months' history of left temporal headache. Unusual movements of the eyes had been observed by her family, and recently there had been disturbance of vision and occasional vomiting.
On examination, in addition to the features of hypopituitarism, she had bitemporal hemianopia, and spontaneous see-saw nystagmus exactly following the description by Maddox. The nystagmus tended to disappear on sustained fixation and returned at once when the direction of gaze was changed. There was slightly more movement in the abducting eye. Mr C S Hallpike kindly examined her and found no positional nystagmus, and normal optokinetic nystagmus for all speeds of the drum. Caloric nystagmus was normal and distinguishable from the other movements. Approximate measurements from cine-film show the rate to be about four complete cycles per second, the excursion about 1 mm and the rotation about 20-30 degrees. Visual acuity was normal, and there was no significant heterophoria in this patient or in the prototype.
Radiography confirmed the clinical diagnosis of a craniopharyngioma and showed both an intrasellar and a large suprasellar portion. This caused displacement of the anterior part of the third ventricle and early ventricular enlargement. Following an operation for partial removal of the cystic tumour on May 28, 1962, the see-saw nystagmus disappeared and her visual fields returned to normal.
Section ofNeurology
Case 2 A R, single woman, aged 51 This patient was under the care of Dr Bryan Matthews, to whom I am indebted for permission to make this report. She presented herself at the Derby Royal Infirmary in 1951 complaining of poor eyesight. She had never menstruated, there was no axilary or pubic hair, and her breasts were undeveloped. Her height was 4 ft 9 in. (145 cm). Her visual acuity was 6/60, with bilateral optic atrophy and bitemporal hemianopia. Radiography showed destruction of the sella turcica, and an operation by Mr Clark Maxwell confirmed the diagnosis of a chromophobe pituitary adenoma. Following this operation there was some recovery of vision in the left eye. However, three years later a second craniotomy was performed on account of renewed visual deterioration. In July 1959 she complained for the first time that her eyes 'kept dancing about'. In 1960 Dr Matthews saw her and observed typical see-saw nystagmus. These unusual oscillations were still present in April 1961. At this time she could only see hand movements with the right eye, but could read 6/36 with the left. There was a bitemporal hemianopia. A third craniotomy was performed, by Mr Julian Taylor, and followed by radiotherapy. The see-saw nystagmus disappeared for two or three weeks after this operation. It then returned, and has remained since.
Seven cases have been reported. If the 2 cases described here are added to the group, we find that 6 of the 9 patients had lesions in the suprasellar region anterior to the third ventricle, and in none was there any evidence of a posterior fossa tumour. These 6 cases consist of 1 craniopharyngioma (Case 1), 1 chromophobe pituitary adenoma (Case 2), 1 epidermoid or cholesteatoma (Mark et al. 1960 ), 2 gliomas of the optic chiasm (Mark et al. 1960 , Larsen 1957 , and the original patient described by Maddox (1914) . This patient was a man of 53 in whom the condition appeared four years after a suprapubic cystotomy for a urethral stricture. We are not given further diagnostic information, but it is significant that the patient had bitemporal hemianopia, and on this account it is reasonable to assume that there was some kind of suprasellar space-occupying lesion.
Three cases remain unmentioned. One had choroido-retinitis and a positive test for toxoplasma (Rucker 1946 ). This patient did not have bitemporal hemianopia, although the visual fields were severely restricted. The pupils reacted to convergence but not to light. No air studies were carried out, and there is insufficient information to permit further speculation on the source of the nystagmus. The basis may have been vascular; it was probably of infective origin. The other two cases both appear to have been due to insufficiency of the left posterior inferior cerebellar artery (Jensen 1959) As one eye rises, the other falls. The falling eye is extroverted, and the rising eye is introverted. The excursion of these movements has been exaggeratedfor greater clarity. (Based on a film shown at the meeting -Case 1) ness, and diplopia due to a left medial rectus palsy. The see-saw nystagmus lasted only two days. The other patient awoke one morning with giddiness, a left medial rectus paresis, and see-saw nystagmus of short duration. Maddox (1914) wrote his paper 2 years after an important contribution on ocular muscle balance (Maddox 1912) . He considered that his case of see-saw nystagmus confirmed certain conjugate vertical and torsional innervations which he had postulated. It is important to.note that rotation is an essential component of the movement. See-saw nystagmus is not due to an abnormality of the ocular muscles or their nerves, or to bitemporal hemianopia which is not uniformly present. Reversibility of the condition is illustrated by Case 1, and by Case 2 in which the nystagmus was observed to appear, disappear, and then reappear. Duke-Elder (1949) referred to the possibility that the medial longitudinal fasciculus is the source of the condition, but it is difficult to see how this relatively deep structure could be implicated by backward pressure from an anterior lesion, even if there was opposing pressure against the posterior margin of the tentorial hiatus. Although a lesion of the posterior inferior cerebellar artery appears to have produced at least one case, this is not likely in those with suprasellar lesions. I regret that I can offer no further evidence as to the source of the condition, and refrain from 810 Proceedings ofthe Royal Society ofMedicine 50 speculation. It is to be hoped that this rare phenomenon may yet throw some light on the complexities of eye movement, as Maddox himself suggested. Perhaps the preponderance of suprasellar lesions will provide a clue. This investigation of female carriers of progressive muscular dystrophy was prompted by the observation of an enlarged calf in the 34-year-old mother (Case 1) of one of my patients. On questioning she thought that her left calf had been enlarged since she was 13 years old. She had sometimes experienced cramps in that calf on exertion. Although there was no clinical evidence of any muscle weakness, this prominence of the calf resembled the 'pseudohypertrophy' of muscular dystrophy and the possibility of a subclinical involvement of the muscle seemed feasible. This was of particular interest in view of recent reports of slightly raised levels of creatine phosphokinase in the serum ofsome carriers (Schapira et al. 1960 , Aebi et al. 1961 , Hughes 1962 .
Myopathic Changes in Muscular
Muscle biopsy from the medial head of her left gastrocnemius showed extensive histological changes (Fig 1) . The fibres varied considerably in size and shape. Many were abnormally large and between 80 and 140,u in diameter. Others were atrophic and less than 20p. in diameter.
There was also evidence of hyaline degeneration and phagocytosis in a number of fibres. The sarcolemmal nuclei were prominent and increased in number (8-10 per transverse section). Some fibres had internal nuclei. There was also some proliferation of the endomysial and perimysial connective tissue especially in relation to atrophic fibres. These changes were considered to be outside the range of normal and consistent with a myopathic involvement. A detailed report of this case appears elsewhere (Dubowitz 1963) .
In view of these findings it was thought worth investigating further known carriers who were clinically symptom free.
Biopsy studies of the gastrocnemius were carried out in twin sisters who were known carriers of progressive muscular dystrophy of the Duchenne type (Fig 2: II, 4 and II, 5). Blood group studies confirmed that they were identical twins. Each had an affected son. Neither of these women had any symptoms and on clinical examination there was no abnormality. The calves were not prominent.
In both biopsies there were abnormal histological changes. In the first twin, Case 2, the fibre diameter varied from 30 to 130p. There was an increase in sarcolemmal nuclei and in longitudinal section these tended to occur in chains (Fig 3) . There were also focal areas of degeneration and phagocytosis. The endomysial connective tissue was not increased in amount but showed increased cellularity. The second twin, Case 3, showed similar but somewhat more marked changes (Fig 4) . The fibres tended to be rounded rather than polygonal in cross sections. Most fibres were between 50 and 1 10, in diameter but some reached 160p. There were also a few fibres 
